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International Measurement Structure 

Many facets of Proficiency Testing

Traceability

Accreditation

Measurement Uncertainty

National Infrastructure

Reference Materials

Education

Legal Authority Snapshot of Performance



PT is an important part of the 
“Check” in the Circle of Quality



“Accreditation” in Biomedical Literature
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•Proficiency testing program on mitochondrial DNA of the GEP-ISFG

•BCR reference materials for quality assurance in environmental 
analysis

•Organic contaminants in water

•Antimicrobial resistance: standardisation and harmonisation of 
laboratory methodologies 

•European proficiency testing program for molecular detection and
quantitation of hepatitis B virus DNA

•Forensic textile fiber 

•Trace element analysis in hair

Within the last few months papers 
have appeared on:



•Anti-tuberculosis drug resistance: results of the 1998/1999 proficiency 
testing in Italy.

•Classical swine fever virus: a second ring test to evaluate RT-PCR 
detection methods

•Neonatal bilirubin testing practices: reports from 312 laboratories

•A continuous quality control program for strict sperm morphology

•Immunophenotyping in clinical flow cytometry

•Proficiency testing scheme for aromatic hydrocarbons in air

•Multicenter proficiency testing of nucleic acid amplification methods for 
the detection of enteroviruses

Within the last few months papers 
have appeared on:



•Laboratory performance assessment criteria in national asbestos
fibre counting schemes

•Proficiency testing for laboratories involved in cadaveric organ 
transplantation 

•Proficiency testing event for acid-fast microscopy

•Extractable trace element contents of soil samples prepared for 
proficiency testing

•Proficiency testing in dairy laboratories.

•Aflatoxin M1 in milk 

•Emerging antimicrobial resistance

Within the last few months papers 
have appeared on:



How to assess laboratory quality?

If Proficiency Testing (External Quality 
Assessment) monitors actual performance, it 
could be the single most important quality 
indicator and an efficient manner to monitor the 
entire system. 

The product of the laboratory (the analytical 
result) is evaluated.



A Proficiency Sample

• Usually identified
• Enter process at later 

stage
• Matrix Effects
• Extraordinary Reporting

A Patient Sample

• Anonymous (one of 
many)

• Enter process at 
earliest stage

• Drug Metabolite Effects
• Routine Reporting 

(Electronic) 

Substantial difference in 
samples



Patient vs. Proficiency Testing

• Ordered by Physician or 
Health Provider

• Sample Obtained from 
Individual

• Sample Transport
• Accession
• Analysis
• Calculation of Results
• Reporting Results
• Result used for Patient Care

• Ordered by PT Provider, 
Client

• Sample Obtained from Large 
Pool

• Sample Transport
• Accession
• Analysis
• Calculation of Results
• Reporting Results
• Result used for Lab 

Evaluation



“… but we only have problems with “… but we only have problems with 
your PT materials!”your PT materials!”

• Lyophilization
• Additives
• Non-human source
• Method 

unspecificity



Estimates of Interlaboratory Dispersion May be 
Strongly Influenced by Specimen Design
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Major Problems and Major Problems and Their CountermeasuresTheir Countermeasures on on 
JMAJMA//EQAEQA Survey Materials (Survey Materials (from Kawai 2002from Kawai 2002))

• Precision of lyophilization
• Denaturation and volume of the content for each vial
• Computer screening of all labs’ results in a pre-set program 

by comparing among [Glu, ALT, CK] vs [Ca, IP, Fe] results for 
each lab

• Additives and denatuation during lyophilization
• Free glycerol for triglyceride 
• p-Hydoxy benzoic acid for cholinesterase (with a reagent kit)  
• Poor separation during electrophoresis
• Denaturation of lipoproteins 

• Isoenzymes of animal origin
• Recombinant human enzymes since 1990

• Unexpected matrix effects for selected assay systems



“Matrix-Effect” Errors with Patient Specimens?

Differences in Specificity or Bias Between Two 
Laboratories.

Bias Between Two Methods within One Laboratory.

Specificity Differences Between Two Methods within 
One Laboratory. 

Inappropriate Conversion Factors amongst Methods 
for Some Samples.
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“Matrix effects” in Hematology 
Morphology

• Factors other than the analyte itself that effect 
the measured results

• Often considered to be an “artifact” where QC 
samples do not behave like patient specimens

• Cell identification from images (35mm slides or 
WWW) differ considerably from patient samples



35-mm slide: 
Hairy cell leukemia



Glass slide: 
Hairy cell leukemia



Difference in morphology error rates: 
35-mm images vs. glass slides

105 (22%)3 (0.6)Howell-Jolly Body

14 (3%)16 (4%)Hairy cell

184 (39%)9 (2%)Spherocytes

3 (0.6%)32 (7%)Sickle cell
Errors GlassErrors 35mm

From Rej et al, NYS Dept Health



CREATINE KINASE ISOENZYMES

1992 1995 2001
Immunochemical mass: 28%  50% 80%
Immunochemical activity 38% 31% 17%
Chromatography 10% 4% 0%
Electrophoresis 24% 15% 3%

% = Percentage of laboratories using specified technique

PT Provides Information on
Laboratory Infrastructure & Trends
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Proficiency Testing Failures in the 
US: 1994 (1.2 M Results)

From: MMWR 45: 193 (1996)
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Issuing Reports

Paper, 
paper, 
paper...



UK NEQAS: Method-related data
The early years (circa 1975)



UK NEQAS



Web-Based Secure Service





Distribution: Another common problem

• Labor intensive
• Shippers’ rules
• Packaging requirements
• Variable time-frames
• Customs delays
• Irradiation



HOW GOOD ARE CLINICAL 
LABORATORIES?

H OW GOOD ARE 
CLINICAL 
LABORATORIES?

Assessing Lab Quality via PT?



good (‘gûd), adj.;

9. Of comparative excellence in its 
kind; approaching the standard; 
commendable.



good (‘gûd), adj.;

13.Biol. = TRUE



Bowers GN Jr
Clin Chem 37:1665 (1991)

Schoen I
CAP Today 6 (7):80 (1992)

Tietz NW
Clin Chem 38:473 (1992)
Clin Chem 40:859 (1994)



TRACEABILITY SHOULD BE AN TRACEABILITY SHOULD BE AN 
IMPORTANT COMPONENT OF PTIMPORTANT COMPONENT OF PT

The ability to relate to individual The ability to relate to individual 
measurement  results to measurement  results to 
national or international national or international 
standards through an unbroken standards through an unbroken 
chain of comparison.             chain of comparison.             

  B.C. Belanger, B.C. Belanger, Traceability - An Evolving Concept.
  ASTM Stand. News ASTM Stand. News 8:8: 22 (1980).22 (1980).



Peer Grading:
•Obviates matrix effect
•No impact on patient
•A necessary evil
•A vicious circle



Original Intent of CLIA’88 was to Original Intent of CLIA’88 was to 
Standardize Results amongst LaboratoriesStandardize Results amongst Laboratories

Target value for quantitative tests:
1. Mean of Participants
2. Definitive or Reference Method 

(NRSCL)

Exceptions (Peer-group Evaluated):
1. No Reference Method Available
2. Biases not Observed with Patient 

Samples



Peer Grading?

Johannes Büttner:
“.. in the proficiency testing, so called ‘peer group 

mean values’ are employed as target values, 
and these do not lead to any improvement of 
the trueness or therefore of the comparability.”

Eur J Clin Chem Clin Biochem 1995;33:981-88



“Peer grading” can mask true errors

Thyrotropin
From Rej et al, Clin Chem

= Peer
∆ = Overall





“Using proficiency testing for law 
enforcement is like using a chisel to drive 
a screw.  You can do it, but it doesn’t 
work very well and it dulls the tool for the 
jobs it can do better.” (DB Dorsey)

Using PT in Regulatory Programs



Regulatory Proficiency Testing:
The Problems of Pass/Fail

• Event 1: + + + - - Fail
• Event 2: + + + + + Pass
• Event 3: + + + - - Fail
4 incorrect analyses (27%) = Unsuccessful
• Event 1: - - - - - Fail
• Event 2: + + + + - Pass
• Event 3: + + + + - Pass
7 incorrect analyses (47%) = Successful



Medical
Laboratories

Industry

Government



Medical
Laboratories

Industry Government





Does Proficiency Testing Improve 
Laboratory Performance ?

• Passing PT provides evidence of meeting practice 
standards (national or survey).

• The efforts expended are expected to result in 
improved performance.

• Difficulties lie in estimating performance of laboratories 
that lack PT assessment (what are indicators of 
performance?).

• Concurrent improvements in technology with increased 
PT activity



PT is an important part of the 
“Check” in the Circle of Quality



Participants: a large PT program (EXCEL), designed for clinic and 
office laboratories

Specific competence: the ability to differentiate group A streptococcus 
from group C streptococci

Time frame: a 6-year period (1996 - 2001)

Results: Despite consistent feedback, there was no significant change 
in participant performance throughout the period studied.

Conclusions: current utilization of proficiency testing results in 
laboratory improvement programs is suboptimal.

Novak RW: Arch Pathol Lab Med 2002 Feb;126(2):147-149

Do Proficiency Testing Participants Learn 
From Their Mistakes?



Reasons for poor performance in PT

67% Lack of understanding between 
directors and laboratory analysts

84% Inadequate number of laboratory 
analysts

86% Poorly trained laboratory analysts
Percent Factor

From Belk & Sunderman (1948)



International Measurement Structure 

Many facets of Proficiency Testing

Traceability

Accreditation

Measurement Uncertainty

National Infrastructure

Reference Materials

Education

Legal Authority Snapshot of Performance



Expectations and Outcomes

• Provide a forum for all interested parties
• Opportunity to learn from the successes (and 

failures) of others
• “Twinning” of resource diverse programs or interests
• New advances in scope, mechanics, and 

interpretation of PT
• Optimize educational and outcomes aspects, 

particularly by Internet applications
• Starts – not ends – on 26 February 2002







Thank you for your attention!

Bob Rej


